The effects of Cu-doping on the structural, magnetic, and transport proper- 
I. INTRODUCTION
The ABO 3 (A=trivalent rare earth atom, B=divalent alkaline metal) perovskites have attracted considerable attention because of the anomalous magnetic and transport properties such as colossal magnetoresistance(CMR), metal-insulator transitions(MIT). [1] [2] [3] The La 1−x Sr x MnO 3 pervoskites are a canonical ABO 3 -type, CMR material. It has been reported that double-exchange(DE) interactions together with Jahn-Teller(JT) distortions in the MnO 6 octahedron may be required to account for the large MR effects. [4] [5] [6] [7] Because the Mn ion is the center of the DE interaction, the role of the Mn atom and its local environment have become the focus of much of the research on manganese perovskites. To investigate the CMR associated with the lattice deformation and charge ordering of the crucial Mn-O-Mn network, many early studies were carried out by doping the A-site with divalent atoms(Ca, Sr, Ba, etc). [8] [9] [10] Recently, it has also been shown that substitution of Mn(B-site) by other atoms dramatically affects the magnetic and transport properties of manganese perovskites. [11] [12] [13] [14] The B site modification directly affects the Mn network by changing the Mn 3+ /Mn 4+ ratio and the electron carrier density, which may provide a better understanding of the mechanism for CMR effects in the perovskites.
In this study, we report the effects of replacing Mn with Cu on the structural, magnetic and transport properties of La 0.7 Sr 0.3 Mn 1−x Cu x O 3 with 0 ≤ x ≤ 0.20.
II. EXPERIMENTAL
Samples of Cu-substituted La 0.7 Sr 0.3 Mn 1−x Cu x O 3 , with 0 ≤ x ≤ 0.20, were prepared using the conventional solid state reaction method. Highly purified La 2 O 3 , SrCO 3 , CuO, MnO were mixed in stoichiometric ratios, ground, and then pelletized under 3,000 psi pressure to a 1 cm diameter. The pelletized samples were fired at 1350
• C in air for 4 1/2 hours, then reground and sintered at 1100
• C for 24 hours. Sintered samples were cooled to 900
• C in the oven and removed from the furnace, then finally cooled to RT in air. X-ray diffraction of the powders was carried out at RT using a SCINTAG diffractometer with Cu-Kα radiation. Powder neutron diffraction experiments were performed at the University of Missouri-Columbia Research Reactor(MURR) using neutrons of wavelength λ = 1.4875Å.
Refinement of the neutron diffraction data was carried out using the FULLPROF program.
[18] Magnetic measurements were conducted with a SQUID magnetometer and resistivity data were obtained using a physical properties measurement system(PPMS) with a standard four-point probe method. Generally, the B-site doping will directly change the Mn 3+ /Mn 4+ ratio and the exchange interaction of Mn-Mn. The lattice parameters and crystal structure will be affected due to the mismatch of the ionic radius between the Mn ions and the doping ions. The electronic bandwidth W has been used to explain the changes in the magnetic transition temperatures by varied A and B-site doping. [16] The empirical formula of the bandwidth W for ABO 3 -type perovskites using the tight binding approximation [17] Table I . The bandwidth at RT is smaller than that at 10K for a given Cu content. The change across the series is very small. At RT, the increase in the bond angle and the decrease in bond length lead to an increase of the bandwidth which increases the overlap between the O-2p and the Mn-3d orbitals. Therefore, the Cu-doping could enhance the exchange coupling of Mn 3+ -Mn 4+ , and increase the magnetic ordering temperature T C at a low Cu-doping ratio. This is consistent with the fact that the low Cu-doped samples (x ≤ 0.05) show almost no decrease in Curie temperature T C . At a high doping ratio, the magnetic dilution effect of Cu is predominant, which gives rise to a sharp drop in the Curie temperature for x > 0.10. 
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